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^;p*=;was, ->7;s» ->u;ps, 
Km®.?. Any^igf, c, ~c,o ©g©v»-r*na> 
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[0001] 



[0 0 0 2] 

[ft*©&ffi] ^iifs©^^{c*3ViTtt, juattmize 

ffl©m^£!lit»r3ififfi^5S;-C<&-5. £©*5£l;:*>V>T|5! 
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[0 0 0 3] fcmtffimvTm^zz.to-vgzrt?* 

[0 0 0 4] -Jj, jg^, ^WK*ffl&««®4Wta 

A«0#±JH*MO— W»«#:o»W-Kj«Si b 
<#«MFXltti. 4W*«U. #fFXiK2. ^HFXtSK 
3#M) . 
[0 0 0 5] 

91 j , 200<Mp, Sg53#, Sfl2*t, pp. 126-130 

[#fF£S)U] m& / £mm9 8/4038 *w>vi> 

[#flFXlR2 ] Wm 2000-63682 *t&$8 
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[»91©3lifi©»*] *±^*t«, #±»tc*©2 
flu 3«Xli4*0-ft>*>f6-ft>ttT. *g&© 
&«EftTrt^®b&W««t#-C&5. ^©.fcoftlgtt: 
tl/TH t±«Mt>*«l!l©ft*tl:«Di*nT* 

©fb^atc-agisnTv^v») ©*>©a*&s. *^ir 

*5U^TttVi-rn©fe©*>ffiV^Ct^T^^>o b#*U 

>^e.sinTv^fcje>. ^■±is-f^->'\©+7 , ;^i'— 50 
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£J$oE{sH i g#:|;: t fc3'fe©T&-5. 3!2©R<gfttt 
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*>©©« ifi#©*±$ilt#, #ICEu^lC^V^T«i:n 
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fr*-mztti&v BMfr*i«, 4 r tut ©sw 5 \z 
&»z>nT<Dmmzj:K)yt<D®iiti&£.c ^mux 20 

MWWSn*. ±IEcDJ;^^4f«tijMcDip^Ffl»c*5 
[0 0 16] *#Ete^£#fc&V^±£il£#IC;fcV>T 

^(f-fS#)K.£oT-77©RilSft£K<K-r§. 
[0 0 17] ±fESil2©Rd:fttt£8'OfcJ6K«, fifr 

n-Dm&tt.. SiS«^T?tt7 o©4f«l^©^:Tt' 1 of 

o«^a*A ^ > n!ie«ffiTti^-rfe-5*niiuc«^di2 o 

[0 0 18] ^2©Rfi)ttt^OfeJe)IC«, ^WJC 
«, ±fB*±«-1'^->«, Ce(3«-f :*->©#•)» Pr. N 
d, Pm, Sm. Eu, Tb, Dy> Ho, Er, Tnu Yb(3flH'3j->© 40 

©vvrn^©-f ^->t?*nfiivi. ^i©n 

&V>Sc s \ Y'\ La 3 \ Ce 4 \ Lu" ©<:*>. 4f«l®^ 
4*T-«^ £ 7 «&OGa 3 * , 4f«l^*«ffl^f fe^Yb' ' T$> 

[0 0 19] #»Bfc«*3fc^tB»»fc«^L»*lt 
«*©<&©*>*#;<. £tl£. Wa«lC|3b»:J:3 

■t n 6 1 5? 7 x 5 s - p — iiaaaffi^ Jtt^-t o«s ©sit 

ft©|l*^t)*tt*ft#«Et*. ±C©#±«S-f*> 50 
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inaphthyl CUIT» BINAP0£T5);RZ*BINAP0©a§i9#:#* 

[0 0 2 1] C, ~C J0 ©St l/Ttt : 

* mmX\*ft&*:*i-?Z>7)l>*)l'& (CH,.,, :n=l 

-20) , 43i:rX/i-7;k^-u7;^;PS icf,,,, :n 

= 1-2 0) , /t-^nD7WfS (C.C1,,,, :n= 
1-2 0) 7S:t*©iamX«^SrWr-5/W\Dy>ft; 

[0 0 2 2]* *mxte#&£W-r-57;P'5rx;i,s 
(h*x;ug, 7l>;P*. ^x;uS) , &&Tf.rt-z> )V 
to7W-M (/;-7)l'tnfz;H ) /i-?;^ 

;p^x;w*^ t* © itmx £#-r £ n-;\ u y 

7J^)H;yi7P7MM (C n H Jo ., : n= 3 - 2 
0) , iJiUt/l— 7)V*u~/2uT)V*)V& (C 
.F,.., :n=3~2 0) . A-^DD7)P*M (C.C1 
:n=3~2 0) ^i*©itlgX«^feS;Wr-SA- 
J\U>?yiKT)l*)l& ; y^D7J^-M (v^D^ 

v-y- d T;p-y-x;ps> fx—tr d d7;^-M)5: t*©/i 

[0 0 2 3] * 7ix;«, ±y^)V^ h'7i^ 

y)V-tu-)-yJ-)Vm, A-7Jl'tDh , 7i^JH, A— 
i/DD7i^S. ;\-^ont7f)H, rt—5>uu 
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Eu(hfa-D) a BINAP0^#£m^££a*T£-5. 21*1 H\ 

NAP0T*5^#T*5. 
[0 0 2 9] ft*SC<23)Tr*Lfc««:©Eu«D«t3DK« 
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2) ) . Sfc, BiNAP0©7i-;p»-^£^:7^;pg±<£* 
x*>mm. s?7yas, *;w#:/h»fc £©«*©*(;: 

g&L#:St#fc<£fl?W#-5. fc^5*(23)>f©CF 
,0^©lo*fcH2^4, W— *fcf4J|3&:-6C, ~C,„ 

h Mtt a ©« * ©air @& u t> «yn . 
[oo3o] ^^fi/tv-nasfif^ffibfct 

[0 0 3 1] 

£»oft©i»iK&fg£#3;L<h*^i*.5. -btE&ffic J: 

a*m^z»&mm<ti.*). mmwbmiuzm^-rz. 

[0 0 3 2] 

KM] *fg9i©Sgl©Sli£#l.>:LT. ±t2{fc^5S(2 

3) T^bfcEu (hfa-D), BINAP0^fc©-g-f£;£*££yi^ 
©ttRKO^Tifi-^S. £?\ ^KTf^SBlNAPOtEu 
(hfa), (H,0), ©£-jfc£i£t;:oV>Tj£^.-5. 

[0 0 3 3] BJNAP0«> mTcO<t5(rbT-g-fi£bfc. S 
#©2, 2' -B i s (d i pheny 1 phosph i no) - 1 , 1 ' -b i naph t hy 1 
((S)-BINAP, *nmm-zmg) £r flttzKTHF (THF : t - h^fc 
h*P7?»IC^L, ?&aiL^^5.H,0, <1.8al)€jftT 
Lfc«> 12P#ra&#L*:. 6THF*«1ESS 
Lfc&. Z.tl\Z7 >^nT*(6ml) 1 7 ^ 7 -;K30ml) 

BftfrU Mics+U- fefli-rscifcJ: 
0, (S)-BlNAPO£#fc. 

[0 0 3 4] Eu(hfa), (H,0),fcL JETF©<fc5 \ZLT-grf& 
Lit. Eu(CH s C00), • 4H I 0(»^n.-Pbf^A, 5g)thfa 
K+tf^l/Jt-OT-tr^KT-fehX 7g) *K'f^->7K 

(iooi«i)t»«u, «iaT3Biaii#tfe. e©kjs» 
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(*mMM-?\Z7. 64g) 4»&. 

[0 0 3 5] #.£ftfc«^1IBINAP0(3g)<bEu(hfa) s (H 

, o) , it #(4. 4g> y ^ /-Mzmmv, zownmmm 

j£©Eu(hfa), (.H,0),m^^-r^tctt>, Z.n\Zh)\sX. 

x>*mje@*^ ^*-tJ->-irtt»u j£efi©ift*£ 

V>. Sfi©i^ffi(*mS0ilT«O.95g)^#fc. 
10 [0 0 3 6] #e,tlfei^ffi$:'H-NMR, ' ' F-NMR, FT-IR 

fz. Z\tL<bCOl£%z£UTlZ^-ttt<b\Z, 'H-NMR©^V 

1 H-NMR(Acetone-d, ,TMS) : <5 (ppm)=6. 23 (s, 3H), 6. 68-6. 7 
1 (d, 2H) , 6. 78-6. 88 (m, 8H) , 7. 00-7. 06 (q, 2H) , 7. 1 5-7. 1 8 
(d, 2H) , 7. 20-7. 28 (in, 8H) , 7. 38-7. 43 (q, 2H) , 7. 65-7. 71 
(q, 2H) , 7. 97-8. 07 (q, 2H) , 8. 30-8. 33 (d, 2H) , 8. 81-8. 84 
(d, 2H) 

1 ' F-NMR (Ace t one-d, , C« F« ) : # (ppm)=-76. 10(s,F) 
20 FT-IR(KBr):(cm-') 3064 (w), 1651 (s), 1553 (s), 1524 (s), 
1 507 (s), 1440 On), 1253 (s), 1204 (s), 1144 (s), 1028 (w), 99 
6 (w) , 947 (w) , 872 (w) , 81 7 (m) , 792 (m) , 726 (m) , 703 (m) , 693 
(m) , 658 (m) , 583 (m) , 573 On) , 538 On) , 523 (m) 
7tmft$T :C 49. 36.H 2.51 th^Cffl(EuC59H3508H18P2)C 
49.61.H 2.45 

^©.tpfC'H-NMRTtt^TWHA^DiMt?^, £ ^Khfa 
iB]NAP0©it**3:l-e&ofc. 7cm##re«, Sl^flti 

^ffi©«t^««-scbfc. ^n^oss*^, »e.n 

£:*§liteEu(hfa) 3 BINAP0^#:T*-5 £Sz.Z>. 
30 [0 0 3 7] ±f2-&jfc£ftT#£nfcSg#lC*5V>Tte, 
±fH{fc^5t(23) l'*^SD©fiSfc*^H*iffi&bTVi 
•5. fit. £J("F©^tCj;0Z©ffiB©H$rS*mDIC 
g&L;fcEu(hfa-D) J BINAP0li#<£#fc. Eu(hfa), BINAPO 
m& \Z0. 04mo 1/1 ©«« tf£Z>£.o\Z*?J —JV-d. & jja 

z.T5z&zmmv. ummmrnvtc. zomi&zn&m 
±\z®3kv*i. z.<D£otiijmz£r), a^^ti^nfc 

^#:Eu (h f a-D) , B I NAP0 £#fc. 
[0 0 3 8] ±«2«#Eu(hf a-D), BINAPO© R<gfttt£p9 

40 ^ztztbiz, h )i&m%.vfzi£W:&m 

2. 03^T. 02C«#*i:bT, m®K-?$>%Bl 
NAP0©X^^ h;l-$r, S3 C!i#*i:l/T^77.fP't 
V-;®jgE<£^ ZmzUWu (hfa-D), (TPPO), ^©X 

h;P*#fii-T^bfc. 02t03tll «Mfe 

©WJ£8fc«**>&*J*fc*. Sfcx H 3 TttttftiMiEsW. 
0 X 1 0' M© t €T ©£#€f © RM^t t £ © Rfiift © R 
JRS©^AAbs*i^tt(rtoTV^^ 0 2T?I1 AAbs 

50 fc^iD, fet£-6 6*»ORfii3tt**<!R«bfc»^-J30 
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[0 0 3 9] 02 ±f2^#Eu(hfa-D),BINAP0«j£ 
«5200nm~350nmJCi5^»T> &Efi#fi< tt2>\Z&\,> AAbs 
2 (D±&-BLmmz£>\t2>±i&mmu (hf a-D), B1NAP0© A 

Abs©snm, m®m-z$>z>MUAPo<D^niifc±<mtz 
[0040] ae-r^ctta, 0 3 <d^-v^tzW> 

#T$>3. Z.<DUftlZ&^T, I9!£>*MC AAbs ©0^6© 

V»Eu(hfa-D), (TPP0),^#©X^ WHCfct?-© 
-fnsa.I.'bftfcVv, d(DTn«&fi410nm> 465nm, 535n 

[0 0 4 1] S2S.U:03{C^L/fc^«. BINAP0©2 
»SOfttt#Od*, (S)-BINAP0£Efi^<hbfcSg<fcEu 
(hfa-D) 3 ((S)-BINAP0)C9JBI^mSr^UTV^. B1NAP0 
©^©Stt#n?&3(R)-BINAP0£E&T<*: Lfc^ttEu 
(hfa-D), ((R) -B1NAP0) Htl«. 0 2 RZfim 3 ttttEM 

^c^ifeft) k*5v>t (s)-BiNAPo<&Efi : ? t vtz.mm* 

^©#[Sl©R#3fctt£*i*-fcf, (R)-BlNAP0*iBffi^t 

[0042] ±^.mmm\za^x, -^xfi/tv-i 

jtE&T^E&Lfc^gl^lCioT, HT»>IjI©¥ 

[0043] *&w\zmz>>>TX7 L i'*-?-ffim. 
onflwt*R«s-a-n«, ®j3<DV\G&yt&%z> z. 
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[0 0 4 4] **^IC«*#±«Mi#*fflV»T, 

tt#© 5 % COffiMO *> ©T& £ £J?r ©T& 

*#©»&>&*»&:•&&«>, £©3£gE©SiV>£&aiT£>£ 
10 tlCfcoT, SgWita^^gteft:©?^©^©^© 

© AAbs©*j&»*frv>«*«W*fl§V»* H tic J: D , 
[0 0 4 5] *5SW»C««igfl£*W«^aiCj§ft| 

z>ztw-z%z>. 

[0 0 4 6] *56flic«*#±«Mr*Trtt. js^ttoa 
onmytzm < bmm- z> t>© «t*## ©R«»K*a* < k 

^£:&#*©H»fc*»<»JKT**^#**. 

t> — *©tt«**-rt>©*o, £je«mtt, 

30 

[00©f»*fcISi5i] 

[01] ^glMWC^T^i&ttfc, Eu(hfa),BINAP0 
^#©'H-NMRX^ b.^0. 
[0 2] Eu(hfa-D), ((S)-BINAP0)^#;RZ/:(S)-BINAP0 

[0 3] Eu (h f a-D) , ( (S) -Bl NAP0) mftRZfEu (h f a-D) , 
(TPP0),Sg#©R-feteX^ h;P0. 
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